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Figure S1-UV-vis and NOESY spectra of DMSB in deuterium methanol and PBS…………………….p1 Figure S13 -Melting experiments……….……………………………………………….…p17 Figure S1 UV-vis and NOESY spectra of DMSB in deuterium methanol and PBS (20 mM K 2 HPO 4 /KH 2 PO 4 , 70 mM KCl, 1 mM EDTA, pH 7.4). Top: absorption spectra of 10 μM DMSB in methanol (black) and PBS (red); Bottom: NOESY spectra of 1 mM DMSB in deuterium methanol (left) and PBS (right). DMSB presents negative signals (red) in deuterium methanol while positive signals (black) in PBS.
Though the D-band assignment in UV-vis spectrum seems reasonable, we still further confirm it really derives from dimerization in our case of DMSB by employing the NOESY method because the dimer band is a core premise for the following results. As shown in Figure S1 (bottom), the NOESY spectrum for DMSB in deuterated methanol shows that protons on meso-methyl group (H8) have no correlation peak with any aromatic proton, including H4/H4′. This is quite reasonable since the distance between meso-methyl protons H8 and aromatic proton H4/H4′ are more than 5.5Å no matter which conformation it poses. Nevertheless, when DMSB is present in PBS (K+), one strong NOE contacts between meso-methyl protons H8 and aromatic protons H4/H4′ is clearly observed ( Figure   S1 ). This can be explained as an intermolecular NOE signal generated by H8 on one DMSB molecule spatially approaching to H4/H4′ on the other molecule, which unambiguously indicates a dimer forms. Besides, the fact that NOE signals of DMSB in deuterated methanol are negative while are positive in PBS further suggests its molecular weight change, indicating self-assembly of DMSB.
Additionally, in order to reach a spatial distance less than 5 Å, which is necessary for a strong NOE contact, it could be inferred that the two DMSB species in a H-dimer have to adopt a slightly indented arranged form rather than an exactly face-to-face arranged form [as shown in Figure 1 and corresponding fluorescence emission (a, b, c, d) spectra (λ ex =520 nm) of dye DMSB (10 μM) in the absence/presence of TG4T in phosphate buffer (20 mM K 2 HPO 4 /KH 2 PO 4 , 70 mM KCl, pH 7.4), where no TG4T added for A/a and the dye/TG4T molar ratio for B/b, C/c and D/d is 12, 10, 6, respectively; as well as their corresponding fluorescence excitation spectra with λ em =574 nm (b) and λ em =597 nm (c). Figure S2 (a), DMSB shows two weak and partial-overlapped fluorescence emission bands at about 574 and 595 nm. In order to correlate the two fluorescence band to corresponding absorption band, two fluorescence excitation spectra were collected by setting λ em to 574 nm and then 597 nm, respectively, as shown in Figure S2 (b) and (c). By comparing the two excitation spectra, it demonstrates that the emission band at 597 nm unambiguously correlates with the absorption band at 524 nm, which is the dimer band. Thus, the fluorescence emission band at 597 nm is assigned to H-dimer emission band whereas the band at 574 nm is assigned to monomer emission band. No splitting CD signals (strong biphasic) at 527 nm were found for TG6T whose groove length is twice of TG3T, as well as for TG8T whose groove length is twice of TG4T. G2-NH H6/H6′ H1/H1′ H1/H1′, H2/H2′ G3-H8 H6/H6′ H4/H4′ H2/H2′, H3/H3′ G2-H8 H8 H4/H4′ H3/H3′, H4/H4′ T1-H6 H8 H1/H1′ H1/H1′, H2/H2′, H3/H3′ G2-NH H1/H1′ H3/H3′ H6/H6′ G2-H8 H1/H1′ H4/H4′ H6/H6′ T1-H6 These sequences (including TG4T) were discussed in the study on the purpose of evaluating the ability of DMSB to distinguish specific quadruplex sequence from others. c-myc 2345 (regular intramolecular parallel-G-quadruplex (71)) and c-kit1 (intramolecular parallel-G-quadruplex with a 5-membered lateral snap-back loop (72)) are derived from oncogenic promoters, while TBA(intramolecular antiparallel without diagonal loop) is an aptamer which could bind to thrombin and inhibit its enzymatic activity in the chain of reactions that lead to blood clotting (73). H7 (intermolecular parallel), H22 (intramolecular antiparallel in sodium-containing solution) (74) and M24 (a mixture of several different intramolecular quadruplex forms (75-78)) are derived from human telomeric sequences. BM-19 (chair-like antiparallel) derived from telomeric sequences of Bombyx mori and several other insects (79). CT are genomic DNA sodium salt from calf thymus. D26 are synthesized hairpin double-stranded and S17 are single-stranded oligonucleotides. S13(a) c-myc 2345 [2] Without DMSB 66
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In the presence of TG4T and CT >95 CT [4] Without DMSB 61 Figure S13(d) With DMSB 63 [1] calculated by corresponding melting curve consisting of consecutive absorbance values at 524 nm with temperature rising in absorption spectra, where the DMSB dimer band locates; [2] We chose to evaluate the parallel-quadruplex c-myc 2345 rather than TG4T because the four G-quartets TG4T was too stable to melt even at as low as 0.5 mM K + level. The Tm was calculated by melting curve of c-myc 2345 consisting of consecutive CD intensity values at 265 nm with temperature rising in circular dichroism spectra, which is a typical chiral band of parallel-quadruplex; [3] calculated by melting curve of H22 consisting of consecutive CD intensity values at 295 nm with temperature rising in circular dichroism spectra, which is a typical chiral band of antiparallel-quadruplex; [4] calculated by melting curve of CT consisting of consecutive absorbance values at 260 nm with temperature rising in absorption spectra, which is a typical band to monitor the melting process of duplex DNA. Figure S13 . Evaluation of the enhancement of melting temperatures due to the dual-site DMSB dimer binding for (a) DMSB dimer and (b) parallel c-myc 2345, as well as the change of melting temperatures of (c) antiparallel H22 and (d) duplex CT in the absence and presence of DMSB. The melting experiments were performed in a low potassium concentration phosphate buffer (0.5 mM K 2 HPO 4 /KH 2 PO 4 , pH 7.4) for TG4T, c-myc 2345 and CT while in a sodium phosphate buffer (50 mM Na 2 HPO 4 /NaH 2 PO 4 , pH 7.4) for H22.
